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(54) A TRANSPORT TRAY

(57)  Atransport tray (1) for automated parcel termi-
nals (APTs) comprised with a carrying chamber (10) with
a bottom (15) with reinforcing ribbing (17) and four walls
(20, 21, 22, 23), the tray being provided with side bars
(25) crowning the upper edges of the side walls (21, 22)
of the tray (1), the walls of the tray (20, 21, 22, 23) run
upwards from the bottom (15) diagonally outwards, char-

acterised in that at the edges of the front and rear walls
(20, 23) the tray is provided with two gripping flanges
(30), each of which is provided with at least two gripping
slots (35) and a fronttab (37), whereas the gripping flang-
es (30) run downwards diagonally to the outside of the
tray, with the face tab (37) essentially running outwards
parallel to the bottom (15) of the tray (1).
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Description

[0001] The object of the invention is a transport tray
forautomated parcelterminals (APTs). The invention has
applications in automated points of sale (POS).

[0002] In the state of the art, robotic POS using con-
tainers/transport trays are known.

[0003] Publication CN208747157U discloses an auto-
mated storage device for transport trays nested one in-
side the other and a tray design for use in such a device.
The tray according to this disclosure has diagonally slop-
ing walls, a flat bottom and a horizontal edge curved
around the entire circumference. In addition, three limit-
ers are running vertically down the front wall to maintain
the distance between the trays when they are stacked.
[0004] Publication US2020402340A1 discloses an au-
tomated self-service parcel terminal using parcel trays.
The automated parcel terminal uses parcel trays to store
goods (parcels) of various sizes and transport them in-
side the terminal. The use of trays allows goods of dif-
ferent sizes and irregular shapes to be stored without
imposing strict requirements on their packaging. The par-
cel tray comprises a tray base and a metal plate (prefer-
ably steel) at one end. The steel plate is the mounting
point for the electromagnet, which is used to transfer the
parcel tray to and from the loader, perpendicular to the
travel path of the rail of the conveying machine. The base
of the parcel tray is advantageously provided with cham-
fered corners and tapered sides to guide the parcel tray
between the two columns supporting the shelves or into
the loader. The tray base can be made from a variety of
materials, including steel, stainless steel, various ther-
moplastics, and composites, among others.

[0005] Publication US2022081211A1 discloses an au-
tomated parcel terminal having one or more entry and
pick-up points. The terminal is equipped with a lift cage
and loader that allows specially designed trays to be
transported to and from the racking columns on either
side of the lift cage. The lift and loader unit enables the
loader to handle multiple shelf columns at the terminal.
The loader has a rear cover configured to protect users
from moving parts of the terminal, but also to support
trays in the shelf column while the loader pulls one tray
from the shelf column. The unit uses a storage tray that
generally has four sides, with two parallel sides having
tray side extensions. Advantageously, underneath the
tray side extensions, there are toothed coupling sprock-
etsrunning transversely to the side of the tray and parallel
to each other along the entire length of the tray.

[0006] In some embodiments in US2022081211A1,
the coupling sprockets may have different lengths or may
be positioned differently. The tray side extensions also
include a bearing surface. The profile of the toothed bar
allows for high-precision movements. The bearing sur-
faces are above the coupling sprocket and extend further
outwards than the coupling sprockets. Bearing surfaces
are used to support the trays after they have been placed
in the shelf columns between the shelf supports. The
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bearing surfaces also support the trays when they are
placed on the loader, and are also configured to guide
the trays during the process of moving from the loader
to the shelf columns and vice versa. The support surfaces
have tapered ends at both ends to guide the parcel tray
onto the loader as it is pulled from the shelf column of
the automated parcel terminal.

[0007] The essence of the invention is a transport tray
for automated parcel terminals (APTs) comprising of a
carrying chamber with a bottom with reinforcing ribs and
fourwalls, the tray being provided with side bars crowning
the upper edges of the side walls of the tray. The walls
of the tray run from the bottom upwards diagonally out-
wards. The tray according to the invention is character-
ised by the fact that at the edges of the front and back
walls it is provided with two gripping flanges, each of
which is provided with at least two gripping slots and a
face tab. The gripping flanges run downwards diagonally
to the outside of the tray, with the face tab essentially
outwards parallel to the bottom of the tray.

[0008] Furthermore, the tray according to the invention
is characterised by the fact that the grip slots are in the
form of a trapezoidal projection.

[0009] Furthermore, the tray according to the invention
is characterised by the fact that the trapezoidal projection
is constructed with two side walls and an upper wall.
[0010] Furthermore, the tray according to the invention
is characterised by the fact that a trapezoidal projection
runs through the front tab, the gripping flange, and the
front wall of the tray.

[0011] Furthermore, the tray according to the invention
is characterised in that the gripping slots are provided
with holes for stabilisation located in the face of the slot
within the trapezoidal projection.

[0012] Furthermore, the tray according to the invention
is characterised by the fact that the stabilising hole is
positioned above the front tab.

[0013] Furthermore, the tray according to the invention
is characterised in that the side bars provided with lon-
gitudinal recesses forming transport guides are posi-
tioned on the lower surface of the side bar.

[0014] Furthermore, the tray according to the invention
is characterised by the fact that the side bars are provided
with at least two recesses.

[0015] Furthermore, the tray according to the invention
is characterised by the fact that the recesses are semi-
circular in cross-section and are spaced from each other
generally by the length of the diameter of a single recess.
[0016] Furthermore, the tray according to the invention
is characterised by the fact that the side bars run along
the side walls and extend beyond the front wall of the
tray, ending before the front tab of the gripping flange.
[0017] Furthermore, the tray according to the invention
is characterised by the fact that the side bars are con-
nected by a reinforcing wall to the gripping flange and
the front tab.

[0018] The transport tray is designed with a geometry
that allows the trays to be stacked correctly (stacking of
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trays on top of each other) while maximising the working
surface for the parcels. Furthermore, the geometry of the
tray according to the invention enables trays to be man-
ufactured consistently and reliably using plastic injection
moulding while maximising the working area for the par-
cels. A further advantage of the shape of the tray accord-
ing to the invention is that it ensures proper interaction
with the gripper pickers and that the tray has a long serv-
ice life. The shape of the side bars ensures that the tray
interacts well with the guides of the support racks inside
the automated parcel terminal.

[0019] The advantageous embodiment of the subject
of the invention has been shown in greater detail in the
following figures:

Fig. 1  shows the transport tray according to the inven-
tion in isometric projection;

Fig. 2 shows a close-up isometric projection of the
corner of a tray according to the invention with
a gripping slot;

Fig. 3  shows a cross-sectional view of the front wall
of the tray according to the invention showing
the shape of the gripping slot from the side;
Fig. 4  shows a cross-sectional view of the side wall of
the tray according to the invention showing the
shape of the side bar in cross-section and the
shape of the gripping slot from inside the tray.

[0020] Fig. 1 shows a transport tray in a preferred em-
bodiment. Transport tray 1 for automated parcel termi-
nals APTs is provided with a carrying chamber 10 with
bottom 15. The outline of tray 1 is rectangular with ribbing
17 reinforcing the bottom 15. The tray is provided with
four walls, two side walls 21, 22 and front wall 23 and
rear wall 20. The bottom and walls of the tray form an
open-top carrying chamber 10. Ribbing 17 runs trans-
versely in the bottom 15, i.e. between the side walls 21,
22. Ribbing 17 stiffens the construction of the bottom 15
by preventing the bottom 15 from bending downwards
under the pressure of the consignment being transported
or stored. Tray 1is also provided with side bars 25 crown-
ing the upper edges of the side walls 21, 22. The function
of the side bars 25 is to hold the tray between the sliding
guides of the rack inside the automated parcel terminal.
Advantageously in tray 1 the tray walls 20, 21, 22, 23 run
upwards diagonally outwards from the vertical axis of the
transport chamber 10. This shape of the tray walls makes
it easy to store the trays one inside the other.

[0021] At the edges of the front and rear walls 20, 23
the tray is provided with two gripping flanges 30, each of
which is provided with at least two gripping slots 35 and
a front tab 37.

[0022] Gripping flanges 30 run down diagonally to the
outside of the tray, creating a working space in which the
gripper of the automated conveying machine can oper-
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ate. The working space for the gripper of the automated
conveying unit is closed off on both sides by the front
wall 23 or rear wall 20 respectively and the corresponding
gripping flange 30, while it remains accessible from be-
low. In the lateral section, the space defined by wall 23
and flange 30 is triangular. Such a geometry of the grip-
ping space also supports the stacking of trays, while en-
suring that tray 1 can be transported with the gripper.
The gripping flanges 30 terminate in a front tab 37, which
runs generally towards the outside of tray 1 and parallel
to the bottom 15 of tray 1. The front tab 37 forms a buffer
edge, advantageously the tab 37 can be thicker than the
other walls of tray 1.

[0023] Thanks to the introduction of gripping flanges
30, it is possible to grip and move tray 1 inside the rack
at the automated parcel terminal using the gripper of the
automated conveying machine. Tray 1 is moved using
the gripping flanges 30 in the longitudinal direction by
pulling on the corresponding gripping flange 30. Alterna-
tively orin addition, tray 1 can be moved in the longitudinal
direction by pushing tray 1 using the front wall 23 and
the rear wall 20, in which case the gripper of the auto-
mated conveyor can push against the walls 23, 20.
[0024] Advantageously, transport tray 1 is provided
with gripping slots 35 which have the form of a trapezoidal
projection. The function of the gripping slots is to stabilise
the grip with which the gripper of the automated transport
machine grabs tray 1. The gripper arm sliding on the in-
side of the walls of the gripping slot 35 towards the axis
of the slot, even in the event of a positioning error, will
move tray 1 to the correct position in the coordinate sys-
tem associated with the manipulator design. The geom-
etry of slot 35, which has a favourable projection, also
improves the structural rigidity of tray 1, increasing its
mechanical strength, which is particularly important
when transporting heavy parcels. Advantageously, the
trapezoidal projection of the slot 35 is made up of two
side walls 38 and an upper wall 36. The introduction of
edges connecting the individual walls of the trapezoidal
projection again positively increases the rigidity of the
structure and its mechanical strength. The effect of in-
creasing mechanical strength can be further increased
by routing the trapezoidal projection of the slot 35 from
the front tab (37) through the gripping flange 30 and the
front 23 or rear 20 wall of the tray to the bottom 15 of the
tray. Alternatively, the convex shape of the gripping slot
can be achieved using other geometric shapes such as
a cylinder, cone, pyramid, etc.

[0025] Gripping slots 35 are provided with stabilising
holes 39 located in the upper wall 36 of slot 35 within the
trapezoidal projection in flange 30. The introduction of
stabilising holes 39 allows tray 1 to be further stabilised
by the automated gripper and partially eliminates the
movement oftray 1 relative to the gripper. Advantageous-
ly, the stabilising hole 39 is located in the upper wall 36
of the socket 35 above the front tab 37.

[0026] Advantageously, the tray comprises side bars
25 provided with longitudinal recesses 27 forming trans-
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port guides, the recesses 27 being located in the lower
surface of the side bar 25. The side bars 25 are advan-
tageously provided with at least two recesses 27, how-
ever, in alternative embodiments, more recesses 27 may
be introduced. The recesses 27 are semi-circular in
cross-section and spaced apart generally by the length
of the diameter of a single recess 27. Recesses 27 run
along the side bars 25. The number of recesses 27 and
their width can be selected to minimise the frictional force
occurring between the bottom surface of the side bar 25
of tray 1 and the sliding guides of the rack in which the
tray is moved.

[0027] The side bars 25 run along the side walls 21,
22 of tray 1 and extend beyond the front and rear walls
of tray 23, 20, ending in front of the end of the front tab
37 extending from the gripping flange 30, the side bars
25 being connected via a reinforcing wall 40 to the grip-
ping flange 30 and the front tab 37. Shaping the corner
of the tray in this way improves its mechanical strength,
stiffening the structure.

[0028] Tray 1 is advantageously manufactured with
plastics using the injection moulding method. Advanta-
geously, the material of the tray is electrically conductive
plastic, which prevents the buildup of static electricity on
the surface of the tray.

List of reference numerals
[0029]

1 tray

10  carrying chamber

15  tray bottom
17  reinforcing ribbing

20 tray back wall

21  tray side wall

22 tray side wall

23  tray front wall

25 side bars

27  recesses in the side bar

30 gripping flanges

35  gripping slots

37 front tab

38 side walls of the trapezoidal projection forming a
gripping slot

36  top wall of trapezoidal projection forming a gripping
slot

39 stabilisation holes

40  reinforcing wall

Claims

1. A transport tray (1) for automated parcel terminals
(APTs) comprised with

a carrying chamber (10) with a bottom (15) with
reinforcing ribbing (17) and four walls (20, 21,
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10.

1.

22, 23), the tray being provided with side bars
(25) crowning the upper edges of the side walls
(21, 22) of the tray (1),

the walls of the tray (20, 21, 22, 23) run upwards
from the bottom (15) diagonally outwards,
characterised in that

at the edges of the front and rear walls (20, 23)
the tray is provided with two gripping flanges
(30), each of which is provided with at least two
gripping slots (35) and a front tab (37), whereas
the gripping flanges (30) run downwards diago-
nally to the outside of the tray, with the face tab
(37) essentially running outwards parallel to the
bottom (15) of the tray (1).

The tray according to claim 1 wherein the grip slots
(35) are in the form of a trapezoidal projection.

The tray according to claims 1 or 2, wherein the trap-
ezoidal projection of the slot (35) is formed by two
side walls (38) and an upper wall (36).

The tray according to any of claims 1 to 3, wherein
the trapezoidal projection of the slot (35) runs
through the front tab (37), the gripping flange (30)
and the front wall of the tray (20, 23).

The tray according to any of claims 1 to 4, charac-
terised in that the gripping slots (35) are provided
with stabilising holes (39) located in the upper wall
(36) of slot (35) within the trapezoidal projection in
flange (30).

The tray according to claim 5, wherein the stabilising
hole (39) is positioned above the front tab (37).

Thetray according to any of the claims 1to 6, wherein
the side bars (25) provided with longitudinal recess-
es (27) forming transport guides are located in the
lower surface of the side bar (25) and run along the
side bars (25).

The tray according to claim 7, wherein the side bars
(25) are provided with at least two recesses (27).

The tray according to claim 7 or 8, wherein the re-
cesses (27) are semicircular in cross-section and
spaced from each other essentially by the length of
the diameter of the single recess (27).

The tray according to any of claims 1 to 9, where in
the side bars (25) run along the side walls (21, 22)
and extend beyond the front wall of the tray (20, 23),
ending in front of the end of the front tab (37) extend-
ing from the gripping flange (30).

The tray according to claim 10, wherein the side bars
(25) are connected via a reinforcing wall (40) to a
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gripping flange (30) and a front tab (37).
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Fig. 2
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Fig. 4
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